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said in the first two parts of this volume, inasmuch as these arguments
would only be a repetition of those developed in Part IV, and which may
be completely applied to the new cases under discussion with the only
exception that account must be taken of the observations made immedi-
ately above.

173.  We can clearly predict that the presence of emulsified sonims in
forged or rolled steel, especially when in ranks and strongly oxidized,
facilitates the development of high transverse weakness and of columnar
and lamellar ferrite, and stubbornly counteracts the effects of homo-
geneity heat treatment.

This is evidently due to the same reasons by which we ascribed to
the presence of the same inclusions in cast steels the more tenacious
persistency of the phenomena of ingotism, the thick shells of ferrite, and
the strong tendency for the same network to re-form during cooling
after an annealing.1

As shall clearly be shown by examples, this .prediction is also fully
confirmed by experience. Therefore it will not be necessary to repeat
later any special discussion of the causes of persistent transverse weakness
due to sonims, nor of the special development of lamellar or columnar
structure due to the same inclusions.

The practical importance of the effects produced in rolled or forged steels
by oxidized emulsified inclusions is greater than in cast steels. This is due
mainly to the fact that in the former the effects directly or indirectly
produced by the non-metallic inclusions (especially upon the develop-
ment and persistency of transverse weakness), are added to those pro-
duced directly by the phenomena accompanying hot-work, belonging
to the four groups indicated in Sec. 168, often accentuating their conse-
quences very strongly.

We shall also see how it sometimes happens that the just mentioned
characteristic effects of oxidized sonims appear with great intensity in
forged or rolled steels, yet are caused by inclusions so small in dimension
as to be difficultly detected under the microscope, especially if more or less
deeply etched surfaces are examined. In some of these cases it is difficult
to certify the exact cause for defective metal. Doubts in this regard
are often resolved by microscopical examination under high magnification
of a perfectly polished, unetched section. Under these conditions the
field often reveals extraordinarily numerous inclusions, but of exceedingly
small dimensions.

174.  Phenomena of the third group mentioned in Sec. 168 have al-
ready been discussed briefly in Parts I, III and IV (see for instance Sec.
82, 93, 94).   It is not appropriate to study peculiarities of the phenomena
in question here because, as has been pointed out many times, their effects
are not felt in a considerable measure in modifying diffusion phenomena

especially Sections 98, 150, 160, 161, 162,_163.